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RESEARCH NOTE VIROLOGYSalivirus and aichivirus A infections in
children with gastroenteritis in BrazilN. Santos, G. S. Mendes, R. C. Silva, G. A. Pena, M. Rojas,
A. R. Amorim and D. P. Lima
Instituto de Microbiologia Paulo de Góes, Universidade Federal do Rio de
Janeiro, Rio de Janeiro, BrazilAbstractStool samples were obtained from healthy children and children
with diarrhoea in Rio de Janeiro, Brazil, and analysed for
aichivirus A and salivirus by reverse transcription PCR. Aichivirus
A was detected in 5 (0.8%) and salivirus in 10 (1.7%) of the
samples obtained from children with diarrhoea. None of the
healthy children tested positive for these viruses. The results
demonstrate that these viruses continuously circulate in the
country, although at a low frequency.
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E-mail: nsantos@micro.ufrj.brViral gastroenteritis is an infectious disease that affects children
worldwide. Rotavirus, human calicivirus, astrovirus and enteric
adenovirus are the viruses most commonly involved. However,
the causative agents of many cases of diarrhoea remain un-
known. Aichivirus A (AiV) and salivirus (SaliV; initially named
klassevirus) are members of the Picornaviridae family and have
been detected in stool samples of gastroenteritis patients [1].
AiV was ﬁrst identiﬁed in 1989 in Japan and has been dividedClinical Microbiology and Infection © 2015 European Society of Cinto genotypes A, B and C [2], while SaliV was ﬁrst described in
2009 in the United States [3]. Picornaviruses are non-
enveloped, single positive-stranded RNA viruses [1].
Previously, AiV was described in ﬁve children who presented
with gastroenteritis in Goiânia (Goiás, Brazil) [4], and SaliV was
detected in river water in Rio de Janeiro [5]. In this study, we
tested stool specimens from Brazilian children with acute
diarrhoea to investigate the occurrence and frequency of AiV
and SaliV infections.
In the present study, stool specimens (n = 598) obtained from
Brazilian children <10 years of age who presented with acute
diarrhoea of unknown aetiology were retrospectively analysed;
52 stool specimens obtained from healthy children (control
group) were analysed for AiV and SaliV using reverse tran-
scription PCR. The stool specimens were collected from 1998
to 2007 and from 2010 to 2012 in the city of Rio de Janeiro.
The diarrhoea specimens screened included 187 (31.3%)
specimens collected from hospitalized patients and 411 (68.7%)
specimens collected from outpatients. The latter included 145
(24.2%) specimens collected at emergency departments and 266
(44.5%) specimens collected at walk-in clinics. Only one spec-
imen was obtained per patient. According to age, 303 (50.7%)
specimens were from patients <2 years of age, 250 (41.8%)
specimens were from patients 2 to 5 years of age, and 45 (7.5%)
specimens were from patients 6 to 10 years of age. When a
sample was submitted, relevant clinical data were also collected
(including hospitalization status, age, sex and clinical symptoms).
The specimens included in the present study were also
previously shown to be negative for other enteric viruses and
bacteria, including rotavirus, norovirus, astrovirus, adenovirus,
Escherichia coli, Salmonella spp., Yersinia enterocolitica, Campylo-
bacter spp., and Shigella spp. The protocol for this study was
reviewed and approved by the ethics committee of the Hospital
Universitário Clementino Fraga Filho (protocol 005/11) of the
Federal University of Rio de Janeiro, Brazil.
Stool suspensions were prepared in 10% (w/v) phosphate-
buffered saline (pH 7.2) and were centrifuged (2500 × g for 5
minutes). Nucleic acid was extracted from 200 μL of each
supernatant using a Totally RNA Kit (Applied Biosystems/
Ambion, Grand Island, NY, USA) according to the manufac-
turer’s instructions. Specimens were tested for the presence of
AiV [6] and SaliV [7] by reverse transcription PCR as previously
described using primers that target the 3D region of each virus,
respectively. Ampliﬁed DNA from selected positive samples
were puriﬁed using a Wizard SV Gel and PCR Clean-up System
kit (Promega, Madison, WI, USA) and were sequenced using a
BigDye Terminator Cycle Sequencing Kit and an ABI PRISM
3100 automated DNA sequencer (Applied Biosystems, Foster
City, CA, USA). DNA sequences were assembled and analysedClin Microbiol Infect 2015; 21: 799.e1–799.e3
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USA). Phylogenetic analysis was performed using MEGA soft-
ware, version 6.06 [8], and the neighbor-joining method. Dis-
tances were corrected using the Tamura Nei model. Statistical
signiﬁcance was estimated using a bootstrap analysis with 1000
pseudoreplicates. The sequences were compared to those of
the AiV and SaliV strains in GenBank. Nucleotide sequences
obtained in the present study were also deposited in GenBank
(KM272938, KM272940, KM272941, KM350714 and
KM350715).
Of the samples tested, 5/598 (0.8%) were positive for AiV
and 10/598 (1.7%) were positive for SaliV. AiV-infected children
ranged in age from 10 months to 5 years (median, 1.8 years).
Three were hospitalized for diarrhoea (one of these children, a
5-year-old girl, was reported to have Burkitt lymphoma and
acquired immunodeﬁciency syndrome), and two were treated
as outpatients at an emergency department and a walk-in clinic,FIG. 1. Phylogenetic analysis of nucleotide sequences that comprise part of t
Brazil. Strains detected in the present study are marked with solid circles. Th
and with the bootstrapping of 1000 pseudoreplicates in MEGA software, vers
distances were corrected using the Tamura Nei model, and the distance sca
Clinical Microbiology and Infection © 2015 European Society of Clinical Microbiology and Infectrespectively. In addition, fever was reported for two patients,
two patients experienced vomiting, and dehydration was re-
ported for another patient. The AiV-positive samples were
collected between 1999 and 2002. The SaliV-infected children
ranged in age from 6 months to 6 years (median, 2.2 years).
One child was hospitalized and nine were treated as outpatients
(four at emergency departments and ﬁve at walk-in clinics).
Vomiting was reported for three patients, and one patient had a
fever. SaliV-positive samples were detected between 2000 and
2006 and during 2010. Sequencing analysis conﬁrmed the PCR
results (Fig. 1). None of the control specimens tested positive
for either AiV or SaliV.
The association of AiV and SaliV with diarrhoea has been
demonstrated in previous reports using paired diseased vs.
healthy controls [9,10]. Because no other potential pathogens
were identiﬁed in the samples collected, an association between
the viruses detected and diarrhoea could be suggested.he 3D regions of the aichivirus A (a) and salivirus (b) strains detected in
e phylogenetic tree was constructed using the neighbor-joining method
ion 6.06. Bootstrap values >50% are indicated at the branch nodes. The
le is reported as substitutions per site.
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